Compact laser sources with deliberately configured spectral characteristics are of particular interest for imaging systems, spectroscopic and THz photomixing applications. Previous demonstrations of spectral narrowing and stable multiwavelength operation have been realized with a gain-switched diode laser 1 . This work presents stable dual-wavelength operation in the gain-switching and also in the continuous wave (cw) regime of a single-mode diode laser with a novel optical element, i.e. volume Bragg gratings (VBG's) fabricated in photothermorefractive (PTR) glass
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2 . An InGaAs/GaAs single-mode ridge waveguide laser with an active stripe width of 3 µm and an emission wavelength of 980 nm was used. The spectral bandwidth (FWHM) without an external cavity was estimated in cw regime <1nm and in a gain-switching regime ~20 nm with an average output power of 60 mW, achieved for the applied forward bias of 100 mA. The gain-switched pulse duration was ~35 ps at a user defined pulse repetition frequency (1.7-2.7 GHz). An AR-coated lens (L) was employed to provide adjustment of the transverse mode divergence with the angular acceptance of the VBG's forming an external cavity with length varied between 21-30 cm. A number of PTR VBG's were designed to reflect at separate wavelengths (971.5, 972, 973.7, 975.6 and 978 nm) with diffraction efficiencies from 13 to 40 %. The measured spectral bandwidth (FWHM) observed with the single-and double-grating schemes was 0.4 nm and this was limited by the spectral resolution of the optical analyzer used. The stable dual-wavelength operation of the laser diode was realized with two VBG's positioned perpendicular to the optical axis of the diode laser with a separation of ~5 cm (see Fig. 1 ). The range of spectral separation for this dual-wavelength operation (see Fig. 2 ) was varied from 0.5 nm (0.16 THz) to 6.5 nm (2.05 THz) with an average output power of 40 (45) mW in cw (gain-switching) regime. We believe that usage of this technique, which contain more than one grating in the same volume and more powerful laser, will allow an increase in the average output power (up to few hundreds mW in single-mode and up to few Watts in multi-mode regimes) and significantly reduce the size of the system. 
